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© Drill spindle depth adjustment 

© A drilling device for drilling blind holes to a 
preselected depth in a work piece is provided. The 
drilling device includes a drill which rotatably drives 
a spindle (16) which spindle drives a drill bit (18). 
Guide means (26) for mounting the drill member for 
axial movement to perform the drilling operation are 
provided. A rod member (28) is secured to and 
^extends from the drill member and is moveable 
^axially therewith as the drill performs its drilling 
-^function. An adjustable member (30) is threadably 
<¥> mounted on the rod (28) and is moveable relatively 
Waxially on the rod. Adjusting means (40) including a 
wheel and detent are provided which are connected 
00 to the adjustable member (30) and the rod member 
W(28) to rotate the adjustable member with respect to 



the rod member (28) to thereby cause relative axial 
movement of the rod member and adjustable mem- 
ber which will change the relative position of the 
adjustable member on the rod member. Actuating 
means (12) are also provided which are selectively 
connectable to the adjustable member (30) to recip- 
rocally drive the adjustable member between a re- 
tracted position and a fully actuated position to 
thereby provide a drive actuation for the drill. Hence 
the relative movement of the adjustable member 
(30), the rod member (28) will change the fully 
actuated position of the drill bit upon actuation ir- 
respective of the position of the actuating member 
(12). 
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DRILL SPINDLE DEPTH ADJUSTMENT 



This invention relates generally to the drilling of 
holes to a preselected depth, and more specifically 
to a drill which is utilized for drilling blind holes and 
which can be adjusted to provide the precise depth 
of drilling wherein the adjustment can be done 
externally of the tool and independent of the stroke 
of the mechanism doing the drilling. 

There are many instances where controlled 
depth of drilling needs to be performed. One spe- 
cific technology in which controlled depth drilling is 
required is in the drilling of blind holes in substrate 
material for the packaging of semi-conductor chips. 
In this particular technology, a multi-layer circuit 
board is provided having various levels of circuitry 
which require vias of different depths to connect 
with different levels of circuitry. 

It has been conventional prior art practice to 
provide a series or gang of drills operated by a 
common arm to drill to the desired depth. The 
conventional practice for adjusting the depth is to 
provide a very rough adjustment of the depth by 
means of screwing the drills onto a support collar 
on a frame and then providing a fine or final 
adjustment of each drill by adjusting the depth of 
the socket in the spindle into which the drill bit is to 
be inserted. Conventionally a set screw or some 
other type of recessed screw is provided at the 
end of the socket. In this case, the drill must be 
completely removed from the set up and this depth 
screw changed and the drill reinserted to provide 
for the fine adjustment of the depth of drilling. 

When a series of drills are used, there may be 
frequent requirements for fine adjustment due to 
various factors during the drilling operation which 
necessitates frequent down time with excessive 
delays in removing the specific drill involved, re- 
moving the drill bit and adjusting the socket and 
then reassembling the drill into the rig during which 
time ail drilling is suspended. 

There have been many prior art devices which 
in various manners provide for adjustment of depth 
of drilling. These include U.S. Patents 4,619.654. 
U.S. Patent 4,557,646; U.S. Patent 4,592.257; U.S. 
Patent 4,115,017; U.S. Patent 4,436,462; U.S. Pat- 
ent 3,911,542; U.S. Patent 3,677,560; U.S. Patent 
3,460,408; U.S. Patent 3,400,616; U.S. Patent 
2,908,978; U.S. Patent 2,170.549; U.S. Patent 
2,402,353; U.S. Patent 2,359,859; U.S. Patent 
2.301.151; U.S. Patent 3.347,115; U.S. Patent 
3.844,672; and U.S. Patent 3,178,969. While these 
patents show various techniques for adjusting the 
depth of drilling, nevertheless none of them teach- 
es or suggests the specific structure wherein an 
external adjustment can be quickly made on a drill 
bit without removing it from the rig and the depth 



adjusted irrespective of the length of the stroke of 
the actuating structure. 

It is the object of the present invention to 
provide a drill which can be very quickly and easily 
s fine adjusted externally without dismantling the drill 
from its support frame to provide final and precise 
adjustment of the depth to which drilling takes 
place. 

This object is solved basically by the features 
- ?o given in the main independent claim. 

Further typical advantageous embodiments of 
the present invention are laid down in the sub- 
claims. 

According to the present invention, a drilling 

is device for drilling blind holes to a preselected 
depth in a work piece is provided. The drilling 
device includes a drill member rotatably driving a 
spindle which spindle secures a drill bit. Guide 
means for mounting the drill member for axial 

20 movement to perform a drilling operation are pro- 
vided. A rod member is secured to and extends 
from said drill member and is movabiy axiatly 
therewith as the drill performs its drilling operation. 
An adjustable member is threadably mounted on 

25 said rod member to provide relative axial move- 
ment of said rod member and said adjustable 
member upon rotation of said adjustment member. 
Adjusting means are provided connected to the 
adjustable member and the rod member to rotate 

30 the adjustable member with respect to the rod 
member to thereby cause said relative axial move- 
ment of the rod member and the adjustable mem- 
ber. Actuating means are also provided which are 
connectable to the adjustment member to recipro- 

35 cally drive said adjustable member between a re- 
tracted position and a fully actuated position to 
thereby provide drive actuation for the drill. Hence, 
the relative movement of the adjustable member 
and the rod member will change the fully actuated 

40 position of the drill bit upon actuation irrespective 
of the position of the actuating member. 

The invention will be shown in more detail in 
the following description in accordance with the 
drawings in which embodiments are shown and in 

45 which 

Figure 1 is a side elevationai view partially in 
section showing a device according to this inven- 
tion in a non-drilling actuated position; 

Figure 2 is a side elevationai view partially in 
so section similar to Figure 1 showing the device of 
this invention in the retracted position; 

Figure 3 is a side elevationai view partially in 
section similar to Figures 1 and 2 showing the 
device in a drilling actuated position; 

Figure 4 is an enlarged longitudinal sectional 
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view of the portion of the device as shown in 
Figure 3; 

Figure 5 is an enlarged longitudinal sectional 
view of the adjusting mechanism of the device; 

Figure 6 is a sectional view taken substan- 
tially along the plane designated by Line 6-6 of 
Figure 5; and 

Figure 7 is a sectional view taken substan- 
tially along the plane designated by the Line 7-7 of 
Figure 3. 

Referring now to the drawing and for the 
present Figures 1 through 3, one embodiment of 
the present invention is shown. The present inven- 
tion is especially adapted to be utilized as a part of 
a series of drills all carried by a single frame 
member, a portion of which is shown and des- 
ignated as 10. Only one drill is shown in the 
drawing, it being understood, however, that many 
other drills can and normally would be secured to 
the frame member 10. Frame member 10 normally 
also mounts an actuating arm 12 which oscillates 
up and down as indicated by the arrows in Rgures 
1 through 3 to selectively drive the drill from a 
retracted position to an actuated position as will be 
described presently. A single actuating arm with a 
specifically controlled stroke length is utilized to 
drive all of the drills. "Hie adjustment of the depth 
of drilling for each drill thus has to be independent 
from the actuating arm and the frame 10 and be 
provided for in each individual drill mechanism or 
assembly itself. 

Each of the drill assemblies includes a drill 
member 14 which rotatably drives a spindle 16 
which in turn mounts a drill bit 18 in an end chuck 
not shown. The drill is adapted to drill blind holes 
into a work piece 20 and typically each one of the 
drills which are mounted on the frame may have to 
drill holes to a different depth. The drill member 14 
may be operated by any conventional means, a 
preferred type of drill being an air operated drill 
which is operated by required air and controls 
designated by the box 22. No particular type of drill 
and operation thereof is critical, various types of 
drills being perfectly suitable for use in this particu- 
lar invention. The drill member 14 is rectangular in 
shape and mounted for axial movement in a rectan- 
gular opening 24 of a drill guide 26 carried by the 
frame member as can best be seen in Figure 7. 

The drill member 14 has a rod member 28 
secured thereto and extending axially from the end 
thereof opposite the spindle. The rod 28 is movea- 
ble axially with the drill member 14 in the opening 
24. A generally cylindrically hollow adjustment 
member 30 is provided which has threads 32 
threadably engaging threads 34 on the rod mem- 
ber 28. A lug member 35 is also threadably en- 
gaged with threads 34 for a purpose which will be 
described presently. The adjustable member 30 



has a tapering upper surface 36 which terminates 
in a hollow stem 38 projecting upwardly therefrom. 

An adjusting member 40 is provided at the end 
of the rod opposite the drill member 14. As can 

s best be seen in Figures 5 and 6, the adjusting 
member 40 includes a knob 42 which is rigidly 
secured to the hollow stem 38 of the adjustable 
member 30. The adjusting member 40 also in- 
cludes a cylindrical tooth member 44 having a 

w plurality of circumferencially spaced teeth 46 
spaced therearound. The cylindrical member 44 is 
secured to the rod 28 by means of a set screw 48 
and thus is non-rotative with respect thereto. The 
knob 42 is provided with a spring detent 50 which 

75 includes a V-portion 52 positioned to coact with the 
teeth 46, the detent 50 being secured to the cover 
by means of a set screw 54. Thus, it can be seen 
that by rotating the knob 42, the adjustable mem- 
ber 30 will also rotate therewith since the knob 42 

20 is secured to the hollow stem 38 of the adjustable 
member 30; and, if the rod 28 is maintained sta- 
tionary as it will be by virtue of the coaction of the 
rectangular drill 14 and rectangular slot 24, rotation 
of the knob 42 will cause the adjustable member 

25 30 to move axially relative to the rod 28 by virtue 
of its threaded engagement to the rod 28 as shown 
at 34. It should also be noted that because of the 
detent and tooth wheel construction, incremental 
movement of the adjustable member 30 with re- 

30 spect to the rod 28 can be accomplished in spe- 
cific increments depending upon the pitch of the 
threads at 34 and the spacing of the teeth 46. The 
purpose of this adjustment will become apparent 
presently. 

35 Referring again to Rgures 1 through 4, a 
mounting jig 60 is provided for mounting the drill 
assembly to the frame 10, the mounting jig 60 
being secured to the mounting frame by screws 
61. As can best be seen in Rgure 4, hollow bush- 

40 ing 62 is threadably engaged into the jig 60 which 
bushing slidably mounts the hollow stem 38 of the 
adjustable member 30 therein. The lower end of 
the bushing 62 is provided with a ring of ferro 
magnetic material 64 such as steel, iron or other 

45 magnetizable metal or material. The bushing 62 
can be moved vertically within the jig 60 by means 
of its threaded interconnection and therefore can 
be moved up and down within the jig 60 and thus 
be adjusted with respect to its position vis-a-vis to 

so the stationary frame 10 to provide a coarse of 
rough adjustment of the drilling depth. A collar 66 
is secured to the hollow stem 34 of the adjustment 
member 30 and is provided with a permanent 
magnet ring 68 at the top thereof which is adapted 

55 to coact with the ferro magnetic ring 64 of the 
bushing 62. 

An electromagnet 70 slidably engages the rod 
28 and is secured to a mounting plate 72 which in 
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turn is secured by screws 73 to the actuating arm 
or moveable arm 12 of the drilling rig. The bottom 
of the adjustable member 30 has secured thereto a 
ring of ferro magnetic material such as steel, or 
iron or nickel or the like. Suitable controls des- * 5 
ignated by the rectangle 76 for operating the elec- 
tromagnet are provided, the sequence of operation 
of which will be described presently. A spring 78 is 
interposed between the collar 66 and the upper 
surface 36 of the adjustable member 30, and a 10 
spring 80 is interposed between the central lug 35 
and the bottom surface 82 on the interior of the 
adjustable member 30. These springs are to pro- 
vide stability of the various components and com- 
pensate for dimensional tolerances of the threads is 
of the adjusting device for the drill during adjust- 
ment and the drilling operation. The operation of 
the drilling device is as follows: As indicated above, 
normally a whole series of drilling devices are 
mounted on a stationary frame 10 by means of the 20 
jig 60 and mounting bushings 62. A coarse or 
preliminary adjustment of the vertical portion of the 
drill with respect to the work piece can be made by 
positioning of the bushing 62 in the jig 60. The 
permanent magnet 68 acting against the ferro mag- 25 
netic ring 64 normally maintains the adjustable 
member 30 in the position as shown in Rgures 1 
and 2. Also the electro magnet 70 is normally 
maintained in the de-energized or off position; thus 
the rotating drill bit 18 is maintained above and out 30 
of contact with the work piece 20 by the action of 
the magnet 68 against ring 64. This is true for all of 
the drills which are mounted on the frame 10. 

The moveable arm 12 oscillates up and down 
as indicated by the arrows in Rgures 1, 2 and 3. 35 
However, when the electromagnet 70 is off. the 
oscillation of the arm 12 will have no effect on the 
ferro magnetic ring 74 secured to the underside of 
the adjustment member 30 and thus the oscillation 
will have no effect on moving the drill member 14 40 
up or down since the rod 28 will be unmoved, the 
arm 12 moving between the position shown in 
Rgures 1 and 2. 

As the work piece 20 is moved into position 
under the group of drills and it is desired to drill a 4S 
hole at any specific location, the electro magnet 70 
is actuated or energized by means of the controls 
76 such that when it reaches the position in Rgure 
2 the electro magnet will immediately attract the 
ferro magnetic ring 74. The strength of the electro so 
magnet 70 and the composition of the ring 74 are 
selected such that the electromagnet 70 will exert a 
greater force on the ferro magnetic material 74 
than the permanent magnetic material 68 exerts on 
the ferro magnetic ring 64. Thus, when the oscillat- 56 
ing arm moves down from the position shown in 
Rgure 2 to the position shown in Rgure 3, it will 
carry the adjustable member 30 with it overcoming 



the magnetic attraction of the magnetic ring 68 for 
the ferro magnetic ring 64. Since the adjustment 
member 30 is secured to the rod 28 by the thread- 
ed engagement thereof to the threads 34, the cen- 
tral rod 28 will also move down moving the drill 14 
downwardly thus causing the bit 18 to move down- 
wardly and drill a hole in the work piece 20. The 
drilling continues until the bottom of the stroke of 
the arm 12 has been reached at which time the 
moveable arm will be reversed and returned to the 
position as shown in Rgure 2 and the electromag- 
net 70 de-energized. 

The depth to which the drill 18 will drill a hole 
is dependent upon the amount of movement of the 
drill 14 which in turn is dependent upon the length 
of movement of the adjustable member 30 as it is 
being driven downwardly by the actuating arm 12. 
This length of movement is in turn a function of the 
distance between the bottom of the ferro magnetic 
ring 74 at the position as shown in Rgure 1 and the 
bottom of the stroke of the moveable arm 12. Since 
the distance of travel of the arm 12 is fixed, the 
depth is adjusted by moving the relative position of 
the adjustable member 30 in its position shown in 
Rgure 1. This is accomplished by rotating the knob 
42 of the adjusting member 40 as can be seen in 
Rgures 5 and 6. Rotation of the knob 42 in one 
direction will move the adjustable member 30 ax- 
iaily with respect to the rod 28 in one direction a 
distance which is a function of the spacing of the 
teeth 46 and the pitch of the threads 34; con- 
versely rotation in the opposition direction will 
move the adjustable member 30 in the opposite 
direction on rod 28. Thus, by rotating the knob 42 
the adjustable member 30 also rotates causing rod 
28 to move up and down incrementally a small 
amount with respect to the position of the bottom 
of the frame 10 and thus change incrementally the 
location from which the rod 28 starts its downward 
motion. By changing the location from which the 
rod 28 starts its downward motion, the dep to 
which the drill bit 18 penetrates will be changed 
since the amount of movement of the moveable 
arm 12 remains constant Another advantage of this 
invention allows for incrimental adjustment of each 
drill in response to many factors which may cause 
a change in depth of drilling. For example, cam 
wear, and other machine wear may change the 
relationship of the frame member 10 and arm 12 
over a period of time. This invention provides for 
adjustment for this wear in an expeditious manner. 



Claims 

1. In a drilling device for drilling blind holes to 
a preselected depth in a work piece (20), which 
drilling device has a drill member (14) rotatably 
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driving a spindle (16) which spindle secures a drill 
bit (18). a mechanism for adjusting the depth to 
which a hole is drilled comprising, 
guide means (26) mounting said drill member (14) 
for axial movement to perform a drilling operation; 
a rod member (28) secured to and extending from 
said drill member (14) and moveable axiaity there- 
with, 

an adjustable member (30) mounted on said rod 
member (28) and selectively moveable thereon to 
provide relative axial movement of said rod mem- 
ber and said adjustment member (30), 
adjusting means (40) connected to said adjustable 
member (30) and said rod member (28) to move 
said adjustable member with respect to said rod 
member to thereby cause said relative axial move- 
ment of said rod member and said adjustable 
member (30), 

and actuating means (12) connectable to said ad- 
justment member (30) to reciprocally drive said 
adjustment member between a retracted position 
and a fully actuated position to thereby provide 
drive actuation for said rod member (28), 
whereby relative mount of the adjustable member 
(30) and the rod member (28) changes the fully 
actuated position of said drill bit upon actuation. 

2. The invention as defined in Claim 1 wherein 
said adjusting means (40) includes detent means 
(50) to move said rod member (28) and said ad- 
justment means (30) at preselected incremental 
distances. 

3. The invention as defined in Claim 1 or 2 
wherein said adjustable member (30) is threadably 
mounted on said rod. 

4. The invention as defined in Claim 1, 2 or 3 
wherein said adjustment member (40) includes a 
hollow stem (38) wherein said rod member (28) is 
mounted within said hollow stem (38) for axial 
movement therein. 

5. The invention as defined in Claim 1 to 4 is 
further characterized by stationary frame member 
(10), 

a bushing (62) mounted on said stationary frame 
member (10), 

said bushing (62) slidably mounting said adjustable 
member (30) for axial movement with respect 
thereto. 

6. The invention as defined in Claim 1 to 5 
further characterized by said actuating means in- 
cluding an arm member (112) reciprocally movea- 
ble with respect to said stationary frame member 
(10), and means carried by said moveable arm 
member and selectively coactable with said actuat- 
ing member to selectively engage the moves said 
actuating member responsive to movement of the 
moveable arm member. 

7. The invention as defined in Claim 1 to 6 
wherein said means (72) carried by said moveable 



arm member (12) includes electro-magnetic means 
(70) selectively energizeable and ferro magnetic 
means (74) carried by said actuating means coac- 
table with said electro magnet. 

s 8. The invention as defined in Claim 1 to 7 

further characterized by permanent magnetic 
means (68) carried by said adjustable member (30) 
and ferro magnetic means (64) carried by said 
bushing (62) and positioned to normally maintain 

70 the actuating means (12) in contact with said bush- 
ing means (62) when said electromagnetic means 
(70) is non-energized; 

said electric magnetic means having greater force 
when energized than the permanent magnet (68). 
75 9. The invention as defined in Claim 1 to 8 
wherein there are a plurality of drilling devices 
secured to common actuating means (12). 

10. The invention as defined in Claim 1 to 9 
further characterized by means interposed between 

20 said rod (28) and said adjustable member for com- 
pensating for dimensional tolerances of said 
threaded mounting. 

11. The invention as defined in Claim 1 to 10 
wherein said means for compensating for dimen- 

25 sional tolerances of said threaded mounting includ- 
ing lug means (35) mounted on said rod (28), and 
spring means (86) interposed between said adjust- 
able member (30) and said lug means. 

12. The invention as defined in Claim 1 to 11 
30 wherein said lug means (35) is threadably mounted 

on said rod member (28). 
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